2015-05-16, Peter Fritzson.
Very short instruction to simulating World3 with OpenModelica

The best reference to World3 with explanation of the different scenarios is the very well written and easy to read
book: Meadows Donella, Jorgen Randers, and Denis Meadows. Limits to Growth: The 30-Year Update. 368p. Chelsea
Green, 2004, e.g. available at Amazon.

A follow-up book without updated scenarios based on the above as background: Ugo Bardi: The Limits to Growth
Revisited. Springer, 2011. A follow-up web site: http:/limits2growth.org.uk/revisited/

A related book: Jorgen Randers. 2052: A Global forecast for the Next 40 Years. 2012.

A paper presenting scenarios from very simple world models to World3: Rodrigo Castro, Peter Fritzson, Francois
Cellier, Safa Motesharrei, and Jorge Rivas. Human-nature interaction in world modeling with Modelica. In Proc. of
the 10th Int. Modelica Conference, Lund, March 10-12. Linkdping University Electronic Press, March 2014. [ DOI ]

Visit www.openmodelica.org to download OpenModelica with the system dynamics library included:
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Download Windows

You can download HERE the last OpenModelica release: 1.9.0

Download OpenModelica with SystemDynamics library, HERE.

Previous OpenModelica releases are available on our repository, HERE.

Nightly builds are also available, please try the last nightly build as it usually contains many bug fixes, updates and imp

Start OpenModelica connection editor (OMEdit). In the File pulldown menu select System Libraries.

Select the SystemDynamics library among the system libraries (far down in the list):
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Select WorldDynamics, World3 and one of the scenarios, e.g., Scenariol. Click on the right-arrow (->) simulate
button (top row) to simulate. To also simulate some other scenario, click on that one and click the simulate button.
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More accessible non-recoverable natural resources and pollution

pollution to accumulate. That pollution led to a datarioration of the
fertility of our agricultural lands, vhich caused = collapse over time.

E Levels control
& .
Rates Information
® Sources =
Population Human uman This is Scenario #3 of the WORLD2 model. This scenario starts out
Dyramics Fertilty Ecdagical wvith the same assumptions as Scenario #2. [n that scenario, the £
Popul...amics ‘

‘ Footprn continued production of industrial goods caused the persistent

World...amics !

For this reason, it is postulated here that improvad pollution control

technology can curbe the amount of pollutants released into the

stmosphara by 4% starting in tha year 2002. Tha hope is that such

= reduction can be reasonably well accomplished vithout

) _ Homan suffocating the industry in the process. In fact, our government
Pollution ¥ st o already talk about measures that are considerably mors stringent

gw:m'us E i e

- B =

0 than just a 4% reduction in air pollution, although the already
M| implemented measures have proven ineffective until now. The
ﬂ—‘ greenhouse gas smissions are still groving essentially proportional

vith the industrial production.

—D Hum...dex References:

*D Ind...ent l | 1. Meadows, D.H., D.L. Meadovs, J. Randers, and W.W.
Bahrans 11 (1572), Limits to Growth: A Report for the Club of

L
] [[: i £ L Rome's Project on the Predicament of Mankind, Universe Books,

Ukilization Nev: Yorl, 205p.

= St . Meadova, D.L., W.W. Behrens 111, D.M., Meadovs, R.F. Naill,
J. Randers, and E.K.O. Zahn (1974}, Dynamics of Growth in

"

a Finite World, Wright-Allen Press, 637p.
. Meadova, D.H.. D.L. Meadovs, and J. Randers (1992),
I Beyand the Limits, Chelsea Green, 300p.
4. Meadovs, D.H., J. Randars, and D.L. Mesdows (2004),
l 1 ‘ Limits to Growth: The 30-Year Updste, Chelsea Green,
368p.
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S [ Fertiity Ukilization In order to accomplish this change, you nead to modify the table
P_PPoll_Tech_Chg_MIt_POLGFM that medels a multiplier to the
T generafion of poliation as a function of available pollution
tachnology:
L parameter Real p_ppoll_tech_chg_mit[:] = {-0.04,-0.04,0,0}
| "Parsistant pollution technalogy change multiplier”:,
1 and you also you need to reset vat another one of the svitching
Servie times in the medeal:
— ) S
parameter Real t_policy_year(unit="yr") = 2002 "Year of policy
 I— change";.

The Iatter change has lots of consequences, as this policy control
parsmetar appaars in 16 differant places in the modal.

Simulats the modsl from 1900 until 2100, and disolav the same
«

x:554  v:304.68 | €L Welcome | o Mogeing | B Plotting |

To plot, click on one or more of the variables in the right window. You can search for population by typing popul

You can simulate several scenarios and plot one or more variable from each simulation in the same diagram.

Below the world population is shown from Scenariol, Scenario2, Scenario9, where Scenario9 is the only one without
collapse.
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The figure below is showing the world population from Scenariol, Scenario2, Scenario3.
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